Midterm #2 Review 


Be able to read and write code using: 


1. Stacks and Queues 
2. Inheritance, Polymorphism 
3. Recursion 


Review Time 


Once you have completed this review, you will be able to comprehend 
and control the Matrix! 


Review Problem #1 


struct NODE 
{ 

Int val; 

NODE *next, *prev; 
E 


Write a recursive function called freeList that accepts a pointer 
to a doubly linked list node. The function must print all of the 
items in order and also delete all nodes except for the first in 

the linked list. 


void main() 
NODE *žhead; // ptr points to the first node (e.g. head) of the linked list 
head = createSomeLinked_List(); 


freeList(head); 
} 


“Problem #2: A Fishy Mess 


ile 


Si 


All Sea Acai can make noise using a makeNoise 
function that takes no arguments and returns 
nothing 


. You must specify a Sea Animal’s weight when its 


born 


. You can get a Sea Animal’s weight by calling its 


weight() function which returns its weight. 


. All Sea Animals can eat(...) another Sea Animal 


(passed in by pointer) and gain the weight of the 
consumed animal (the eaten animal should be 
deleted) 

Otters have a makeNoise method that prints 


“Bark”. 


6. 


Squid have a makeNoise method that prints 


“Squeak”. 
7. Giant Squid, a species of Squid, burps after it eats 


ARAA bh An x ia ee el a aara ae Di i eR! Aa EAA AAAA AA 


Review Problem #3 


Write a recursive function called addOnes that finds 
all nodes containing a value of O in a linked list 
and adds a new node after each with a value of 1. 


void addOnes(Node *cur) 


Review Problem #4 


Write a function called Balanced that determines whether or not a 
parenthesized expression is properly balanced. Your function should process 
strings with the following types of delimiters: () { } [ and ]. Your function 
should accept two arguments: a string argument and a reference to an 
integer. The first, string argument contains the input expression that should 
be evaluated. The second, integer reference should have its value set to 
the maximum “nesting” depth of the expression. The function should return 
a bool: true if the expression is properly parenthesized, and false otherwise. 


Here are examples of valid, balanced strings: 


bletch MaxDepth = 0 

{} MaxDepth = 1 

[()()] MaxDepth = 2 
{goober[ {face}]} MaxDepth = 3 
(a(b((c)))d)[(ef{g})] MaxDepth = 4 


Here are examples of invalid strings: 


Snitch[ 
[fe[filfo }fum Jack) 
((start()()) 


Review Problem #5 


A “binary tree” is a data structure 
that employs a special type of 
linked list node. In a binary tree, 
each linked list node has two next 
pointers. Here is an example 


binary tree node: 
datavalue: 3 datavalue: 7 
struct btnode a | 
{ datavalue: 5 datavalue: 15 
int datavalue; 


btnode *left; 
btnode *right; 
$ 


Write a member function called findValue that accepts a pointer to 
the head of the tree and an int parameter and returns an int. The 
function must search through each node of the binary tree and 
count the number of times the value was found in the tree, then 
return this value. 


datavalue: 5 


First implement your function using a queue. 
Then implement vour function using recursion. 


